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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Coating fabric doing various liquid composition in strip 
flexible support which continuous running is done, you control 
drying unevenness at time of drying coated film aspectwhich 
it formed, at saooe time dry efficiently. 

[Means to Solve the Problems] 

In coated surface side of running position imm ediately after 
coating fabric which in strip flexible support 12 which 
continuous running is done coating fabric does various liquid 
composition with coaling means 16, solvent iu coating 
solution condensation* it arranged drier 18 which recovers, 
arranged blown air drying expedient 20 in rurrning position 
after the said drier 18, tried to dry coated film. 
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[Claim(s» 
[Claim 1] 

Coating fabric to do coating solution in strip flexible support 
which runs with the coating means , m drying method of 
coated film which dries coated film which thecoating fabric is 
done, 

As solvent in coating solution condensation* drier which 
recovers isarranged in coated surface side of running position 
immediately after coating fabric, arranging blown air drying 
expedient in running position after said drier, itdries coated 
film drying methods of coated film which is made feature 

[Claim 2] 

In aforementioned coating solution drying method*, of coated 
film which is scaled in Claim 1 which 3 mass % or more 
contains organic solvent 

[Claim 3] 

drying method* of coated film which is stated in Claim 1 or 
2 where distance ofaforernentioned coating means and 
aforementioned drier is 5 m or below 

[Claim 4] 

drying methodo of coated film which is stated in Claim K 2 
or 3 where distance ofaforernentioned coaling moans and 
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aforementioned drier is 0.7 m or below 
[Oaim5] 

As fox running speed of aforanentioned strip flexible support, 
strip flexible support being thcafbrementioned coating 
means , drying method* of coated film which is stated in the 
Claim 1*2* 3 or 4 which is a velocity which within 20 
second after coating fabric arrives in aforementioned drier 

[Claim 6] 

drying mcthodo of coated film which is stated in any of 
Claim 1-5 where thickness of aforementioned coated film is 
0.001 - 0.08 rain 

[Claim 7] 

drying method© of coated film which is stated in any of 
Claim 1-6 where running speed of aforementioned strip 
flexible support is 1 - 100 m/min 

[Claim 8] 

Aforementioned drier 10% or more of solvent in coating 
solution condensation^ drying method B of coated film 
which is stated in any of Claim 1-7 whichrecovers 

[Claim 9] 

drying method, of coated film which is stated in any of 



xJiaim i-S wjiiclnuiuis cooung means to aforementioned drier 
(Claim 10] 

Putting between aforementioned strip flexible support, drying 
method* of coated film whichit states in any of Claim 1-9 
which allots heating means to the opposite side of 
aforementioned drier 

[Claim 11) 

In aforementioned hearing means drying method 0 of coated 
fi rm which is stated in Claim 10 which uses heated roll 

[Claim 12] 

In aforementioned heating means drying method- of coated 
film which is stated in Claim 10 which uses infrared, heater 

[Claim 13] 

drying method «> of coated film which is stated in any of 
Claim 1-12 where distance of surface of aforementioned 
coated film and surface ofaforeraentioned drier is 0.01 - 200 
mm 

[Claim 14) 

To foDow coating means which coating fabric does coating 
solution in the strip flexible support which runs be arranged in 
latter part of that, in drying equipment of coated film which 



Page 5 Paterra Instant MT Machine Translation 



PAGE 62/87 * RCVD AT 6/1/2005 6:21:03 PM [Eastern Daylight Time] * SVR:USPTOff XRF-1/2 * DNIS:8729306 ' CSID:612 331 7401 1 DURATION (mm*s):3(M2 



06/01/2005 17:42 FAX 612 331 7401 IPLM GROUP. P. A. 



12)063 



JP2003093953A 



2003-4-2 



Specification 
[0001] 



[0002] 

7. JBSIBftlE. *7-tzvl-li£*t. ^0)© 
[0003] 

E.B.Guto£f , KD.Cohen § (0 IT Coating and 
Drying DefectsJ(Wiley-intersciece, John Wiley 
& Sons, Inc) l^f^fiTEffll^P— ^T?5Z»U 

@. f^fcX^tf P-JP^KJMJlUfLvtf 

mtLTm'ABB 48-42903 iCffimttlTl^Ztt 
[0004] 



dries coated film which coating fabric is done, 

drier which is arranged in coated surface side of running 
position immediatclyaftcr coating fabric, solvent in coating 
solution condej\sation* recoversand, 

drying equipment* of coated film where it is arranged in 
running position after the said drier, possesses blown air 
drying means Q which dries coated film and makesfeature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention relates to drying method and device of coated 
tilm,especially, coating fabric does various liquid composition 
in strip flexible support which continuous running is done and 
wide regards drying method and device whichdry coated film 
aspect with lengthwise which was formed. 

(0002) 

This technology is used, functionality filnu photographic 
film* photograph printing paper * magnetic recording tape* 
adhesive tape, pressure-sensitive recording paper, offset 
plate material which includes solvent underc Dating, 
photothermographic material., nanoparticle or other fine 
Structure particle of the film for optical compensation sheet or 
other optical functionality film sheet, photosensitive 
material, battery, or other production, such as, 

[0003] 

[Prior Art] 

Coating fabric doing various liquid composition in strip 
flexible support which continuous running isdone, in [coating 
and Drying Defects ] (Wiley-In tersciece, John Wiley & Sons, 
Tn c ) of EJB.Gutoff , EJD. Cohen work to support uncoated 
surface side with the roll wide concerning drying method and 
device which dry the coated film aspect with lengthwise 
which it formed, in coated surface side blowing thewiiid from 
air * nozzle and both drying method and coated surface* 
uncoated surface which it driesblowing wind from air * 
nozzle, state* namely support which floating does support 
witboutcontacting roll, etc it is inscribed concerning 
noncontacting air * floating drying method which is dried. 

Concerning this noncontacting drying method, there is a 
drying method etc which uses drying equipment of Tsurumaki 
coming kind of type which is disclosed in Japan Examined 
Patent Publication Sho 48-42903 as the method which utilizes 
space efficiently, at same time driesefficiently. 

[0004] 
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-294 ,(HSrSH*1971 ^*<SSifeL 
[0005] 

[0006] 



[0007] 

2001-170547 l=»ffHaiC*»K9-f-Vt»H- 

So 

»H¥ 9-73016 ca.NvoBn-cttWK^r 

[0008] 



Usually being able to blow these winds, with method ( Below, 
you call blown air drying method) which itdries, evaporating, 
it dries solvent which is included I'D coated surface by blowing 
wind which moisture adjustment is done to coated surface. 

This blown air drying method although it is superior in drying 
efficiency, directly orthrough multiholc plate* flow control 
plate etc in coated surface, In order to apply wind, the coated 
surface being disordered with this wind, thickness of paint 
layer becoming nonuniform, to cause unevenness, with 
countercurrent vaporization rate of solvent with coated 
surface to become nonuniform, so-called citron skin ( Ozaki 
Yuji work, [coating engineering ], pp293 -294 „ Asakura 
Shoten* 197 K reference) etc occurring, There was a 
problem that uniform paint layer is not acquired. 

[0005] 

Especially, when organic solvent is included in coating 
solution, occurrence ofthis kind of unevenness is remarkable. 

This reason, when in initial stage of drying with state where 
organic solvent isinchided in fully in coated filn \ evaporated 
fraction fabric of organic solvent occurs withthis step, as a 
result, causes temperature distribution* surface tension 
amount fabric on coaied film aspect, with coated film 
in-plane, by fact that so-called "V run 3* Knee 
countercurrent or other flowoccurs. 

Occurrence ofthis kind of unevenness becomes serious 
coating fabric defect 

[0006] 

When liquid crystal is included inside coated Him, there was 
also a or other problem which with wind which 
above-mentioned drying unevenness furthermore, isblown 
misalignment occurs in orientation of liquid crystal of coated 
film aspect. 

[0007] 

Constitution which in Japan Unexamined Patent Publication 
200 1- 170547 provides drying drier immediately after 
coating fabric as method which solves these problem, is 
shown. 

While here, dividing drying drier, in portion which is 
drvidedfrom One end side of transverse direction of support 
controlling air speed to other end side, air blowing it does and 
method which holds down thcoccurrence of unevenness by 
drying, is disclosed. 

method which installs metal screen in change which divides 
thedrying drier with similar objective is disclosed in Japan 
Unexamined Patent Publication Hci 9-73016 . 

[0008] 
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Stzftffi 2001-170547 Kf*. ^T>fc£©;gg 
[0009] 

L^Lft*<6. W 13 2001-170547 , *#Ba¥ 
9-73016 wrfrjjfcT*!*, Sfc&F^-f -VJI-A^CO^F 
$-£Sro3(EAffliU=l*J&3lj!>tfc3£<Z>0>. 

Mji£;*:£<Tlf S£^J!><fe« B 
[0010] 

ffl-T-6*ai*. 4#S 2001-170547 TJSE-*^ 

■a*-5J:5i=. ©s^ ; fiTjStt$tt<Lfcy. its 

[0011] 

&J»l::^T^S<D£ig<D: i F*!|-£«<fc 
OBJ401041 , US5168639 , US5694701 ^[C 

Fi»u - ^_ -] b s. u "Wo 

f*^. GB1401041 fcf*, aSRfeA^lA^. 
P . & □ £IS;f1\ ^r— >V^rt-eii^^®^ 



In addition viscosity of coating solution increasing by, 
making highly concentrated doing the coating solution in 
Japan Unexamined Patent Publication 200 1- 170547 7 adds 
thickener to coating solution, method because ofthis of 
controling flow with diy air of coated film aspect 
iinrnediatelyafter coating fabric. Flow occurring with dry air 
of paint film surface immediately after thecoating fabric by 
using high boiling point solution, method which prevents 
theoccurrence of unevenness with leveling effect is disclosed. 

[0009] 

But, with method of Japan Unexamined Patent Publication 
200 1-170547 ^ Japan Unexamined Patent Publication Hei 
9-73016 , although mere is an effect ininflux control of 
nonuniform wind from outside drying drier, inorder not to 
disturb coated film aspect, when it tries to control the air 
speed, it is necessary to lower air speed largely. 

As a result, in order that drying rate decreases, greatly copes 
withthat it is necessary to make length of drying drier long. 

Because of that, application efficiency becomes bad. 

In addition, even then windage is lost completely and thing 
isdifEcult. 

[0010] 

In addition, coating solution is done increased viscosity , 
method which uses the high boiling point solution, as 
expressed with Japan Unexamined Patent Publication 200 1- 
170547 , loses high speed application aptitude, brings 
theincrease of drying time, there was a problem that 
productivity becomesextremely bad 

[0011] 

This way, blown air drying method. With blown air drying 
method when organic solvent is included in especially coating 
solution,in order to cause nonuniform of drying coated 
surface in initial stage orarying, without blowing wind, 
method which it dries, isdisclosed in GB 1401041 , U.S. 
Patent 5168639 * U-8, Patent 5694701 etc. 

Not blowing wind, solvent in coating solution evaporating, it 
recoversand in namely, GB 1401 041 method which is dried is 
disclosed 

It is a method where this method provides inlet* outlet of 
support in die casing upper part, inside casing heats un coated 
surface and promotes evaporationof solvent from coated 
surface, in condensation sheet which is installed in the coated 
surface side condensation doing solvent with method which 
dew condensation isdone, solvent recovers and dries coated 
film. 
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[0012] 

US5694701 T?I*.US5168639 

[0013] 

L**UGB140104I T'l*» A»J P. fcii 

[0014] 

US5168639 &ffiaft&;M-!ttllBlKK 
»9ftO±WfiES*X 

[0015] 

US5168639 ©U<T->h©aA»ftt?l*.»lr 
[0016] 

[0017] 



[0012] 

In addition, using drum with upper part of support which runs 
in horizontal method which recovers has been disclosed 
solvent in the U.S. Patent 5168639 . 

Furthermore, proposition concerning improvement method of 
layout of the U.S. Patent 5168639 has done with U.S. Patent 
5694701 . 

[0013] 

[Problems to be Solved by the Invention] 

But, with GB 1401041 , because inlet, outlet of support is 
limited in the casing upper part, constrain! is large in layout of 
equipment, it is difficulty install in existing coating process. 

In addition, whh Working Example which is shown in Fig.5 , 
until itenters into recovery drier after coating fabric, 
beforccntering especially and recovery drier where distance 
aboveuniformity is necessary because base it is necessary to 
reverse,iaievenness immediately after coating fabric is held 
downefficiently, it is difficult . 

[0014] 

With U.S. Patent 5168639 , distance to condensation * solvent 
recovery drum being application direction from coated 
surface, Irom feet that it changes, extending to entire region 
inside the casing, it controls drying rate to be difficult to 
uniform, inaddition because with casing inlet* outlet vi cini ty 
distance of coated surface and condensation * cooling drum 
leaves ujinecessarily, another coating un evenness is caused 
with occurrence of the natural countercurrent. 

[0015] 

With improvement method of layout of U.S. Patent 5168639 , 
constitution whichapproaches distance to condensation * 
solvent recovery device from coater is taken J bemg difficult , it 
was a insufficient in coating unevenness countermeasurc . 

[0016] 

Tq addition, as for Prior Art of above-mentioned 3 
Itinds,concemujg method of recovery of solvent although it 
isexprcssed, as for exemplary method regarding suppression 
method of coating unevenness occurrenccimmediately after 
coating fabric it is not shown. 

[0017] . 

In same way, like Prior Art of above-mentioned 3 kinds, the 
condensation doing solvent, it recovers and with method 
which dries the coated film, drying efficiency falls markedly 
in comparison with blown air drying. 

Furthermore, regarding above-mentioned Prior Art, 
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[0018] 

«*a*JBiil=fii.»-c. S4VEttKft£r« 
[0019] 

[0020] 

ttf*l::*a&tttajft1fc£&4|iLTf»jftLfe£ 
M£jgigS£lBtaLTg*BlS$fc*5S£tr.5-fc 



[0021] 
[0022] 

[0023] 



concerning kindof improvement method etc which dries 
coated film efficiently with drying system entirety it isnot 
expressed. 

[0018] 

As for this invention, considering to this k\t>A of situation, 
being somethmgwhich it 15 possible, coating fabric doing 
various liquid composition in the strip flexible support -which 
continuous running ii docs, you control drying unevenness 
which occuisimrnediately after coating fabric wide on coated 
film aspect, with lengthwise which it fonncd, drying method 
and device of coated film which at same time is dried 
efficiently it is offered youmake objective. 

[0019] 

[Means to Solve the Problems] 

As this invention in order to achieve aforementioned 
objective, coating fabric docs coating solution in strip flexible 
support which runs with coating means , solvent m coating 
solution condensation* arranges drier which recovers in 
coated surface side of running position immediately after 
coating fabric in drying method of the coated film which dries 
coated film which coating fabric is done, Arranging blown air 
drying expedient in running position after said drier, it dries 
the coated film it makes feature. 

[0020J 

According to this invention, coating fabric doing various 
liquid composition in the strip flexible support which 
continuous running is done, wide regarding to method 
whichdries coated film aspect with lengthwise which it 
formed, in solvent of coating solution condensation * 
arranging drier which recovers immediatelyafter coating 
means, arranging blown air drying device after drier and 
drying coated film depending, You can control drying 
unevenness which is easy to occur immediately after 
thecoatjng fabric, at same time can dry efficiently. 

[0021] 

Especially, when organic solvent is included in coating 
solution, or, when the solvent of coating solution consists all 
organic solvent, effect is large. 

[0022] 

In addition, this iovention 3 mass % or more contains organic 
solvent makesfeature in aforementioned coating solution . 

In this case, you can control drying unevenness which occurs 
immediately aflercoating fabric by applying this invention, at 
same time can dryefflciently. 

[0023] 
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JUS. x^UX^t^U, 

-riUSR. 74*K<\ ^yux^;u>rh>S|scD^rh> 

[0024] 

[0025] 
[0026] 

m^*+i**5i^H »*-(u*5-f > io i± % afet 
i2*aytuf s»yttui»i4. 

ft 12 (c&ffijg££4|rr«ffl^a 16. ®tt rT 

a^cDj»a#aa. aa»««K7< * is. a 

fR£Kfii««XHttftf» 20. a 

*-ftaicj:%iaa«*LfeaA«**tt«9$ 

22-i-c»fi!i44i*. 
[0027] 

[0028] 

a**»i6 a. fta^5eot«Dtfafflv»«. 



Furthermore, organic solvent, organic compound which has 
property which melts the substance is meant, chloride 
aliphatic hydrocarbons * methanol, isopropyl alcohol* 
isobutyl alcohol or other al coholSs methy 1 acetate* 
ethylaceiate or other esters, ethyl ether. 1, 4- dioxane or 
other ethers, acetone, methyl ethyl ketone or other 
ketones, ethylene glycol monomethyi ether or other glycol 
ether, cyclohexane or other alicyolie hydrocarbon and blend 
eic of n-hexsne or other ali phatic hydrocarbons „ aliphatic or 
aromatic hydrocarbon which include toluene, xylene, 
styrene or other aromatic hydrocarbons . chlorobenzene, 
ortho-'-dichlorobenzene or other chloride aromatic 
hydrocarbons^ monochloro methane or other methane 
derivative, monochloro ethane or other ethane derivative etc 
correspond 

[0024] 

[Embodiment of the Invention] 

Below, following to attached figure, detailed explanation it 
does concerning drying method of coated film which relates 
to this invention and embodiment where deviceis desirable. 

[0025] 

Figure 1 is conceptual diagram which shows one example of 
coating fabric * drying lira 10 which installs drying method 
of coated film of this invention and drying equipment where 
device is applied. 

[0026] 

Way it is illustrated, as for coating fabric * drying Hue 1 0, the 
solvent in coating solution of coated film which coating 
formation makes coating means J 6. strip flexible support 12 
whichcoating fabric does coating solution in feed equipment 
1 4* strip flexible support 1 2 which s ends out the strip 
flexible support 12 which winding makes roll mainly, 
condensation, blown air drying expedient 20 which dries 
drier 18. coated film which recovers, With windup 
equipment 24 which retracts product which is produced and 
bycoadng fabric * drying and multiple guide roll 2 2, 2 2. . . 
which forms transport line where the strip flexible support 12 
runs it is formed. 

[0027] 

As scrip flexible support 12, polyethylene. PET 
(polyethylene xerephthalate ), TAC (triacetate ) or other resin 
film* paper H metal foil etc Can be used. 



[0028] 

Those of various system can use coating means 16. 
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fetal*, *n*r"4f-f=—*, 9*f 
[0029] 

$fe, 7X¥^fpJ!-»LTM*?^5J:3ttffij£^ 
[0030] 

[0031] 

BtfflS 30 tt&flME 30 ^flmS^&T;* 

s»»tt««iais»fc-cai««i*. 



[0032] 

SMS 30 CDi»flt»Stt$««IEr=ffil^trR 

[0033] 

K9-f -V 18 KfcLvc. »W 30 f^^iLfc^ 
§@Jtt*1**¥SJ±. fct^K. 30 CDS 



for example slot * die coaier* wire bar coater, roll coater, 
gravure coater* slide hopper coating system* curtain 
coating system, such as you can use. 

[0029] 

Furthermore, coating meaos 16, as shown in Figure 1 „ 
Figure 2, coated surface, is good evenwith kind of 
constitution which becomes topside vis-a-vis the horizontal 
direction, it is good even with kind of constitution which 
becomes the underside and, vis-a-vis horizontal direction. 

In addition* it is good even with constitution which 
indmesvis-a-vis horizontal direction, 

[0030] 

As shown in Figure 3, it installs dust-removal facility 70 in 
prestage of the coating means 16, is possible to administer 
pretreatment etc to surface of the strip flexible support 12. 

With optics characteristic film etc where it can seek high 
quality where rubbish or other almost it is not, by fact that 
these areadopied simultaneously, high quality coating fabric v 
dry film can be acquired 

[0031] 

As for drier 18, putting in place strip flexible Support 12 and 
specified distance, itconsists with of condensation sheet 30 
which is a plate member which is almost providedparallel and 
side surface board etc which from front and back side of said 
condensation sheet 30 is installed in lower. 

Because of this, solvent in coating solution of coated film 
solvent which volatilization is made occasion where ' 
volatilization it does, condensation makes condensation sheet 
30 and has become constitution which recovers. 

[0032] 

As for material which is used for surface which condensation 
does solvent of condensation sheet 30, as for especially 
limitation such as metal* plastic* wood itis not done. When 
organic solvent is included in coating solution, you use 
material which has resistance, ox vis-a-vis organic solvent 
administer coating to surface itis desirable . 

[0033] 

In drier 1 8, solvent which condensation is made condensation 
sheet 30 means which recovers provides groove on 
condensation aspect of for example condensation sheet 
30,aolvent recovers making use of capillary force. 

Direction of groove is good even with scan direction of strip 
flexible support 12, isgood even with direction which crosses 
in this. 
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[0034] 

gfert^xfey.a 30a %&xmmm$&*i 

[0035] 



3fc.US5694701 rcSc4tiS*5*BJ|Jlttfit 
[0036] 

K3K * 18 I*. SffijteaVLfcBttO AJRftf 
a«cwra±. K9-f* 18 roAntfWFft 16 

[0037] 

B«a>»*-C. $ttnl£t4S#tt 12 CD^fr£ 
gl*. *«TWIttSJ*# 12 AWMi 16 lc<fc 
^^=fti^ 20 »filrtfcK5-f^ 18 UiBBWfca 

[0038] 

tt#Ha>Vd^ 0.001~-0.08mni 
[0039] 

l± 1^0CWfcNcS£T*-<bb<#£LU u 



When condensation sheet 30 is inclined, solvent recovering, it 
should haveprovided groove in easy direction. 

[0034] 

trough. 30a in order to recover has been provided solvent 
which the condensation is done to lower of condensation 
sheet 30 right end in example which is shownin Figure 4, it 
passes by trough 30a and solvent recovers. 

[0035] 

Other than constituting which adopts condensation sheet 30 
which is a plate member in the drier 1 8, you can adopt also 
constitution which possesses similarfunction and constitution 
which uses for example multihole plate> net % drainboanU 
roll etc. 

In addition, it is possible to jointly use with kind of recovering 
equipment which is shown in U.S. Patent 5694701 . 

[0036] 

Immediately after coating fabric doing coating solution, in 
order toprevenl drying unevenness of coated film with 
occurrence of natural counlercurrent, coating means 16 
arranges drier 18, as much as possible in vicinity isdesirable. 

In order concretely, in order for inlet of drier 18 from the 
coating means 16 to become position within 5 m, to arrange to 
be desirable,to become position within 2 m, in order to 
arrange to bemore desirable, to become position within 0.7 m, 
itarranges it is most desirable. 

L0037] 

In similar reason, running speed of strip flexible support 1 2, 
strip flexible support 12 being coating means 16 ,is velocity 
which within 20 second after coating fabric arrives in drier 
18, it is desirable . 

[0038] 

coating amount and painted film thickness of coating solution, 
unevenness is easy to occur fromfact that ilow inside large 
extent coated film is easy to occur, butaccording to this 
invention, coating amount and painted film thickness 
sufficient effect isacquired even with when it is large. 

If thickness of coated film is 0.001 ■ 
and it candry efficiently. 

[0039] 

When running speed of strip flexible support 12 is too 
boundary layer of coated film vicinity isdisturbed with 
associated wind, causes adverse effect to coated film 

Therefore, sets raining speed of strip flexible support 12 to 1 
- 100 m/min isdesirable. 



- 0.08 mm, variation-free 
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[0040] 
[0041] 

quasar -a**, sias 30 s^sp-rs^, *fcr* 

ttWS143E}#^ 12 SaW/CK?** 18 <D5*f 
fi»l=Jiqg&^fB:*lc**£ 0 

[0042] 

^siLfct^^irtt, ^ai-rsfitoosaiiss^ 

[0043] 

fcttnTgilSSJttt 12 *L<I*IMHS- *fcl±* 
[0044] 

*ttnijitt3t^{* 12, m&au &mwi 30 

S£*j£-a-«PB, 2iSLftlt;rvl;£&t>&^(D 
l4,filf6*li-feSSJ(fe6<asaB«5 30 BftatfMF, 

wcofcto, fc£x.[±\ smite 30 isi*<d«#cmi 

SSStttE 30 (7>SJgJ:y : fe,ia<L-Cfc<CtlcJ: 



[0040] 

Because imcvctmess of coated film is cosy to occur especially 
with the initial stage of diying, drier 1 8 recovers, 1 0% or 
more of solvent in coating solution the condensation, dries 
remaining coating solution with blown air drying expedient 
20 isdesirable. 

Judging influence and productivity, etc 10 drying 
imcvenness of coated film comprehensively, what of solvent 
in coaling solution % condensation, itrecovers, if it should 
have decided 

[0041] 

In order to promote evaporation and condensation of solvent 
in die coating solution, it heats snip flexible support 12 and/or 
coaled film, or cools condensation sheet 30 or or adopts that 
both hands step is desirable. 

It allots cooling means to for example drier, in addition, 
putting between the strip flexible support 12, to opposite side 
of drier 18 it allots heating means. 

[0042] 

In each case, temperature control is made in order to control 
drying rate of the coated film, it is desnrab le . 

condensation sheet 30, temperature control when tries mat it 
is possible, to cool wants, itis necessary to install facility in 
order to cool. 

In cooling, those of heat exchanger system of water cooled 
which used coolant etc. system, etc which uses system, for 
example Peltier clement which uses air cooled, electricity 
which used thewind can be used. 

(0043] 

When strip flexible support 12 or coated film, or you want 
to heat both, arranging heater on counter coated film side, it 
can heat 

In addition, arranging temperature rise possible transport roll 

In addition, it is possible to heat making use of infrared 
heater, microwave heating expedient etc. 

10044] 

When deciding temperature of strip flexible support 12* 
coated fiJm^ condensation sheet 30, you must note, solvent 
whichevaporates dew condensation must try that, that does 
not make surface etcof site- for example transport roll otW 
than condensation sheet 30 it is. 

Because of this, dew condensation of this kind can be evaded 
by making high temperature of portion other than for example 
condensation sheet 30 in comparison with the temperature of 
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[0045] 

aftK^awiK?^ is oa&i&fc 30 mmt 

^KOftStK^-^ 18 0>&*8tS 30 SlSt 
<0ffi8lra»0.1~200itim *<J?3eL<. 0.5^-lOOmm 

[0046] 

12 «*4/CftlMK 30 

P— ^ 22.22— £Brt«H 1(b). 13 2(b)«>*ti£ 
taVftttfYKQ— ? 22, 22-tftHT&t^BB 
1(a). B 2(a)0«^*,^y#S 0 

[0047] 

5J=3Jansai*<oK7-r j r is x&ix*,&i*. 

[0048] 

ftfc\ gl 2 KS&MMrciS. R3M*<DK^-f-V 

fa±£®lXl^Z> 9 

[0049] 

®m&JSM£K 20 tLXit, &&&&!kLX&m 
*n^*SK^*3&SC, gifts. SMBfflBI: 



condensation sheet 30. 
[0045] 

distance (spacing ) of surface of coated film and condensation 
sheet 30 surface of drier 1 8 after considering drying rate of 
desired coated film, has necessity to adjust suitable distance. 

Whan distance is made short, although drying rate rises it is 
easy torcceive influence of distance precision which is set 

On one hand, when distance is enlarged* drying rate decreases 
greatly furthermore, at heat natural counxercurrent occurring, 
drying unevenness is caused 

As lbr distance of surface of coated film and condensation 
sheet 30 surface of drier 18,0.1 - 200 mm are desirable, 0.5 - 
100 mm are more desirable. 

[0046] 

FWthermore, putting between strip flexible support 1 2 in drier 
18, Figure 1 whlchprovidcs multiple guide roll 2 2, 2 2... in 
opposite side of condensation sheet 30 (b ), it can take also 
meconstitntion of Figure 2 (b ), Figure 1 which does not 
provide the guide roll 2 2, 2 2. . . (a ), take also constitution of 
Figure 2 (a) it can. 

[0047] 

drier 18, docs not have necessity to be a kind of linear which 
isalways shown in Figure 1, it is good even with drier 18 of 
kindof circular arc which is shown in for example Figure 2. 

In addition* it provides large drum, is possible to arrange the 
drier to thai. 

[0048] 

Furthermore, with example which is shown in Figure 2, 
bringingclose drier 18 of circular arc to coating Tnt^ang 16^ it 
assures irnproverrientof recovery efficiency of solvent 

[0049] 

As blown air drying expedient 20, it is used, as Prior Art 
supporting uncoated surface sidewith roll, in coated surface 
side blowing wind from air * nozzle and both roll conveying 
drier system*, coated surface* uncoated surface which it 
dries blowing wind from the air * nozzle, state> namely 
support which floating does support without contacting roll, 
etc with one kind of noncontacting air floating drier system^ 
noncontacting drying system which itdries, It can utilize space 
efficiently, it can use drying system, or other drying 
equipment of the Tsurumalri coming type which at same time 
is dried efficiently. 

Supplying air which is dried to surface of coated film, in 
thepoint which dries coated film it is in common drying 
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[0050] 

#-tkd-^ 22. s&ftygB 24 ^i-r*isffl<o 

-6, 

[0051] 
[0052] 

a**- isjisato ^^sutis m&*g nostra 



[0053] 
[0054] 

rata*. ^*G)iiaiteJsssT-f±. a^isss- 



equipment of any system. 
[0050] 

la addition, we use usual member lo drying method of coated 
film of the this invention, and feed equipment 14. guide roll 
22. windnp equipment 24 etc which is used for coating 
fabric * drying line 10 which installs drying equipment where 
device is applied abbreviatethosc explanations. 

[0051] 

According to drying equipment of coated film of this 
invention which is detailedabove, uaevenness which occurs in 
coated film immediately after thecoating fabric only control 
coated film can be dried efficiently in the uniform. 

In addition, because furthermore, constraint it does not make 
property of coating solution and types etc of solvent without 
modifying the layout of coating fabric, drying process 
largely, flexible design of coating solution formulation means 
impossible. 

[0052] 

condensation * drier which recovers jnst is increased, be able 
to make morphological form which is similar to equipment of 
this invention, as a result,equipment remodelling can do 

Solvent to coated nart of Cna+inn fiahrir * A-nAria 

- , — o - — — - — -v -"o 

which includes namely, for example existing blown air drying 
device and "between blown air drying devices with the low 
cost. 

[0053] 

In addition, according to drying equipment of coated film of 
this invention, there! s an effect even in energy conservation* 
cost reduction. 

Because it cannot discharge solvent other than inside water 
ofevaporation gas which occurs with namely, coating fabric * 
drying line that way to atmosphere, liquefaction doing 
evaporation gas, ids necessary to recover, solvent gas 
recovery facility for that is necessary. 

However, with coating fabric * drying line 10, portion of 
coaling solution because solvent it can recover directly with 
state of liquid condensation * with drier which recovers, load 
of solvent gas recovery facility isdecreased, is possible . 

[0054] 

Tn addition, when drying equipment of coated film of this 
invention is used, becausevery uniform drying is possible in 
initial stage of drying, next kind of effectwhich is not 
expected it is acquired you understood . 

In namely, conventional blown air drying device, because 
influence which disturbs coated iilm cannot be held down 



Page 1 6 Paterra Instant MT Machine Translation 



PAGE 73/87 * RCVD AT 6/1/2005 6:21:03 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/2 * DNIS:8729306 * CSID:612 331 7401 * DURATION (mm-ss):30-32 



06/01/2005 17:47 FAX 612 331 7401 IPLM GROUP, P. A. EI074 



JP2003093953A 



2003^4-2 



[0055] 
[0056] 
[0057] 

So 

[0058] 

BUM 



i]H 3 i^**v«*«i«2^-ha>a 

[0059] 

1)BB97<JU& 12 COi^tfcXS 50; 
flMlg<DS*j£Xg52; 



completely, flaw was caused inside coated film, butwhen 
equipment of this invention is used, be able to prevent those 
flow, iuaddition, structure of network of polymer, particle in 
coated film which isformed white drying to be very small, 
furthermore it can form youunderstood in uniform. 

[0055] 

Beoause of this, when it is a for example optics fOm coaled 
film is dried simply in the uniform just furthermore, due to 
feet that structure of coated film becomes small, it is 
connected to also being able to add new added function 

[0056) 

In addition, you can call drying equipment of coated film of 
this invention, that iris suitable for also drying etc 
functionality film where tor example nanop article etc 
isincluded very. 

[0057] 

As for drying equipment of coated film of this invention, 
similar effect is acquiredeven with when it applies to those 
where in coaling solution polymer and particle or other solid 
component are melted or are dispersed, or. 

With system where rather, particle etc is included, occurrence 
of drying un evenness has an influence on also dispersed 
amount fabric of the panicle in costcd film largely. 

Therefore, it is desirable to use this system for this system. 
[0058] 

[Working Example(s)] 

In drying process of paint layer in production line of optical 
compensation sheet which is shown in [Working Example 1 ] 
Figure 3, solvent in coating solution condensation, arranging 
drier 18 which recovers, when producing optical 
compensation sheet, it raanuned structure of the preferred 
drier and condensation* recovery condition of solvent 



As shown in Figure 3, production line of optical 
compensation sheet is done by for example below-mentioned 
step . 

1) Forwarding step 50; of transparent film 12 

2) formation process 52; of resin layer for orientation film 
formation wbicb coating fabric* dries coating solution which 
includes resin for orientation film formation in surface of the 
transparent film 

5) rubbing step 54; which on transparent film where tree layer 
for orientation film formation wasforpied to surface, 
administers rubbing treatment to surface of resin layer and 
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3g*§£l±5)Xg 60; 
[0060] 

UtS. m 3 |::J3l,vC*62 lijijfty— 64 f£ 

70 \m&WLffifr?*i?H*t> 

[0061] 

HLT»«ttfcfr*ofc. 

-f JU2*(ft)SL JS*:100/tnu 1S:500mm)COfiR 

«a>7-r^A0E>-»o)flii=* *«tju+jub« 
tH/ wkmp-203. ^?u(tt)©)5 ma%5s?a* 

L . 90 dee c i? 4 ttm&m&ttzlk . ^tf> 
WtMLfc 

[0062] 

d tLfct#.(nx-ny)xd=l6nm, {(nx-ny)/2-nz) 
*d=75nm V&^tz* 



forms orientation film go transparent film 

4) coatuig solution which includes liquid crystal discotic 
compound, coating process 16; of liquid crysial discolic 
compound whichcoating fabric is made on orientation film 

5) Drying said coaied film, solvent in said coated film drying 
process 1 8; whichevaporates 

6) Heating said coated film to discotic neraatic phase 
formation temperature, liquid crystal layer formation process 
58; which forms liquid crystal layer of discotic nematic phase 

7) (After namely, liquid crystal layer forming quench doing, 
solidification it does, or when, the liquid crystal dfscotic 
compound which possesses cross-linking functional group is 
used* liquid crystal layer with iUuminan'on (Or heating) 
crosslinking it does ) step 60; which solidification does said 
liquid crystal layer 

8) winding step 24 0 which retracts transparent film where 
said orientation film and liquid crystal layer were formed 

[0060] 

Furthermore, as for 62 drying zone, as for 64 inspection 
equipment, as for 66 the protective filro, as for 68 I ammat pr, 
as for 70 Xu dust facility is shownrcspectively in Figure 3. 

[0061] 

As shown in Figure 3, from step which sends out elongated 
stale transparent film, beingconsistent to step which retracts 
optical compensation sheet which is acquired, itdid 
manufacturing method of optical compensation sheet, in 
continuous. 

In one side of elongated film of triacetyl cellulose (Fujitac* 
Fuji Photo Fihn Co. Ltd. (DB 69-053-6693 ) Ltd. make, 
thickness:100:munu width 300 mm ), long chain alkyi 
metamorphic Poval (MPa-203 * Kuraray Co. Ltd. (DB 
69-053-6750 ) make) 5 weight% solution were done coating 
fabric, 4 min drying later, ihe rubbing treatment was done 
with 90 deg C and resin layer for orientation fihn formation of 
the film thickness 2.0 ;mu m was formed, 

transport speed of film was 20 rn/min. 

[0062] 

Above-mentioned triacetylccllulose film when index of 
refraction of two directions where msideof film surface 
crosses index of refraction of nx* ny^ thickness direction 
designating thickness of nz* and film as d, was (nx-ny ) X 
d=l 6 nnv {(nx-ny ) / 2 -nz } X d=75 nnj. 

In addition, it formed resin layer for above-mentioned 
orientation film formation, rnakinguse of coating fabric * 
drying equipment 



Page 1 8 Paterra Instant MT Machine Translation 



PAGE 75/87* RCVD AT 61112005 6:21:03 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/2 * DN1S:8729306 * CS1D:612 331 7401 ■ DURATION (mm-ss):30-32 



06/01/2005 17:47 FAX 612 331 7401 



IPLM GROUP , P. A. 



@076 



JP2003093953A 

[0063] 

300ipm l=TfrlV 3cL^r#&+lfciBlRlK<Dl^ 
[0064] 

(C. -r^nT-f^to-® TE-8 0)(3)k TE-8 0!) 
(5)CDSgltT- 4:1 ©g-Sfell-. 
(-OUA'+iT 907, B*^/WY4?-<fc)g!):£ 

ioaa%^jux^jL»yh>^a[(^jS)$, ? 



%L&J-*s\Z.[±®&m . A0lftV->l* 130 deg 

[0065] 

Lfc. 

160W/cnu 583fcg 1.6m)f=J:y. 600mW CD 

«nai* 4 wuutu *MjR*MB$«fc. 

[0066] 

fc. 

SITU:. *0>&m$±\}1fe§k%t3,? . 
[0067] 

(BUH l)fc-*«At 85 deg C»JS6i|§«jag* 
25 degCtLfc. 

K5<fV 18 <Dg*l* 3m iU An^H^S 
16 *>t> 500mm «>ttffit**«fc-3l=SLfc. 

«*«fl)fEBJ:K5-f Y 18 aSftHE 30 SH& 



2003^-2 

[0063] 

Consequently, continuing film which possesses resin layer 
which isacquired, while conveying with 20 m/mln, it 
administered rubbing treatment to resin layer surface. 

rubbing treatment did rotation rate of rubbing roll with 300 
rpm , did dust -removal of orientation film which is acquired 
next. 

[0064] 

Next, continuing film which possesses orientation film which 
isacquired, while conveying with velocity of 20 m/min, on 
orientation film, (3)with with weight ratio of (5) of TE-8 of 
discotic compound TE-8 4: Tn blend of 1, 10 weight% 
methylethyl ketone solution (coating solution ) of blend which 
1 weight% adds the photo Initiator (Irgacure 907* 
Ciba-Gelgy Japan Ltd. (DB 69-352-1 168 ) make) vis-a-vis 
above-mentioned blend, with wire bar coating 
machinc,appljcation rate 20 m/min % coating amount coating 
fabric were done with 5 cc/m 2 , nextdrymg and heated zone 
were passed. 

You sent wind to drying zone , heated zone adjusted 130 deg 
C. 

After coating fabric 3 second later it entered into heated zone 
3 second later entering drying zone. 

It passed heated zone with approximately 3 min. 

[0065] 

Consequently, while this orientation film and liquid crystal 
layer being done and thecoating fabric continuing film and, 
conveying with 20 m/min, ithradiated ultraviolet light to 
surface of liquid crystal layer with ultraviolet lamp . 

film which passes namely, above-mentioned heated zone 4 
second irradiated ultraviolet light of illurnination 600 mW 
with ultraviolet light ilhimination device (ultraviolet lamp: 
output ] 60 W/cra, light emission length 1.6m ), crosslinking 
did liquid crystal layer. 

[0066] 

With above-mentioned step s it tested with condition of 6 
kinds. 

Below, condition and result are inscribed. 
[0067] 

(Test 1) heater temperature 85 deg condensation plate 
temperature were designated as 25 deg C 

length of drier 18 made 3 m, m order for inlet to become 
position of 500 mm from coating means 16, allotted. 

surface of coated film and distance of condensation sheet 30 
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CD2E&I* 1mm tLfc. 

* ttSTSi14;S1#tt 12 0>m.ftSm* 20m/»tt 

k^-v is {ztz&m^&B&mif-mz&j 

(0068] 

totem* m^amztsmit^. i^s^ofc. 

(0069] 

(St® 2)fc— 60 deg C tL1t* 

K5-<* 18 f±-g£A* 1.5m drJay2#0it<D% 
3 <Ijafefctitfife(3l|igte 30 * 3 liCDV— 
mLtz)kU AO Utmost 16 frfc lm<D{4S 

20 deg C, 15 deg C tLfs. 

^KflDSliatK^-f -V 18 a>XM4E 30 
OTMil* 1.5mm tLfc. 

«tfratt30** l2<7>j£*TJ£gl*20m/#<!:L 
fc„ 

K9-f-V 18 l=^«91t.aneS¥RlcJ:U 
[0070] 

[0071] 

[0072] 
[0073] 

[0074] 



surface of drier 18 made 1 ™ 

running speed of strip flexible support 12 made 20 m/mln. 

After treating, it dried with drier 1 8 with blown air drying 
expedient. 

[0068] 

As a result, problem did not occur in coated film quality. 
[0069] 

(Test 2) heater temperature was designated as 60 deg C. 

drier 18 did, allotted constitution where length 3 
connectsthose of block of 1.5 m (condensation sheet 30 was 
divided into zone of 3) with in order for inlet tobecome 
position of 1 m from coating means 16. 

In addition, condensation plate temperature of condensation 

sheet 30 of 3 made 25 deg C» 20 deg C, IS deg C 

respecti velyfacing toward downstream side of scan direction. 

surface of coated film and distance of condensation sheet 30 
surface of drier 18 madel.S mm* 

running speed of strip flexible support 12 made 20 m/min. 

After treating, it dried with drier 1 8 with blown air drying 
expedient 

[0070] 

As a result; problem did not occur in coated film quality. 
[0071] 

(Test 3, Comparative Example ) drier 18 was not provided, 
coated film was dried with only blown air drying expedient 

Other condition made same as test 1. 

[0072] 

As a result, drying unevemiess was caused tn coated film, in 
addition, also Ihe poor orientation occurred. 

[0073] 

solvent in coating solution in this* invention in drying process 
after undercoating coating fabric in production line of 
cellulose acetate film for [Working Example 2 ] exposure to 
light, the condensation* drier which recovers is arranged 
when and, case where dryer of conventional blown air drying 
type is arranged was compared. 

[0074] 

cellulose acetate dope from casting die casting makes on 
casting drum surface in production line which uses drier 
which is shown in figure 4, in this invention, the film which 
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[0075] 

lO^TtfcofcB^t?, MM 

[0076] 

K^-f-v 1 8 asm© 30 it i ®<nv—isi-ftm 

Lfc. 

2 fliO>3«B4R 30 f* „ t*r*A*ff*«© 
•3TSW:. 

^ ; flim©gH<bK7'r-V 18 CDiKtt«30 SBt 
0Ettl±. j£ff^rtlC0T3Sfi!ll=lp|3^-3-C» JL5S 
a0O-1SStE 30 fflADfilt' 0.8mm. Ud«TC 
2mm £U TSkMCD&ftME 30 OADfiijT? 
0.8mm. UJ □ 2mm <LLfc. 

[0077] 

*fc. J:SEfl«»fltfi 30 CD£2£ 2m. TsSli 
30 flJfSf 4m tLfc. 

Sffite 30 ©SSSS&I*, Lvfifct, 15 deg C t 
L.fc„ 

[0078] 
[0079] 

[0080] 
[0081] 



was formed with that strips and is stripped with the roll, 
between roll of prediying process while running, is dried by 
hot air. 

[0075] 

Next, it does undercoating for photographic photosensitive 
material, furthermore dries with the drier 18. 

With time point where residual solvent has become 
approximately 10% or less, itleads to width control equipment 
(omitted from drawing ) and 2 - 6% drawing makes transverse 
direction, furthermorewhile it is a tensioncd state after 
cooling, it is retracted. 

[0076] 

li divided condensation sheet 30 of drier 18 into zone of 2. 

In addition, condensation sheet 30 of 2, allotted in each case 
with kind of tilt angle where downstream side of scan 
direction leaves from coated film. 

distance of surface of coated film and condensation sheet 30 
surface of drier 18 with inlet side of condensation sheet 30 of 
upstream side made 2 ram with 0.8 mm, outlet side 
facingtowaid downstream side of scan direction, with inlet 
side of condensation sheet 30 of the downstream side made 2 
mm with C.S rum. outlet &idu. 

[0077] 

In addition, length of condensation sheet 30 of upstream side 
length of the condensation sheet 30 of 2 m * downstream side 
was designated as 4 ra, 

set temperature of condensation sheet 30 in each case made 
15 deg C 

[0078] 

surface properties of product which it produces was 
satisfactory. 

[0079] 

equipment of undercoating coating and drying process is 
dryer of conventional blown air drying type in production line 
which is shown in Figure 5, uses dryer of conventional blown 
air drying type. 

Other portion of production line constitution which is shown 
in the Figure 4 being similar, abbreviate explanation. 

[0080] 

surface properties of product which it prodnces caused drying 
unevenness with the undercoating and bec ame defect. 

[0081] 
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[0083] 

* 700m 'J^hMC^Mt-H^^ 22g fc<ktf 
A1b4)iJ9Xt 30mg «fffl|LTBa 35 deg C \Z 
TPH* 5 l=IBgLfcf&. Jflggig I8.6g£^fc* 
mm 159m 'J^Nl/ta^'J^AtS£fb*y> 
A££ 92:8 <0*;UtfcT?Sfc*J§?8£ pAg7.7 [" 
*£%fci6*6>=i>hn— J\,4T3Jl,*>xyh&-Z 10 » 
HiWCWbDLfc. 

WC. fil&ffi 55.4g £^fr*fg>£ 476m 
frtX&WiV^Umi-KWJ** 10.5ju 
^/UvHUfc.SfbA'J^A* l *;u/'J<yf-;u 
x ; #4/?kH|j«pAg7.7 jci*^'/5:n^3i/hQ-->u 

L,7i/ + yl$/-;|, o.llg 
PH5.9, P Ag8^ l=nBUSlA-(UMft?<9HR* 
5=7 8 ¥1^ 2 ^EJU 0 /... ¥tt-*-CX 0.05 

j/nu tg£gS$|gii)&% 8%. (100)Sit$ 90% 

[0084] 

w3LTfSfe/\n-!flHb£*i^*60 deg Cl=# 

=ZJlk, 2,3,4,5,6 ^*7^U*P?i=;u5>7x 
— )V-?ttZ><{ ZrkV>=F& 1 1 fi ^E;U. 15 ji -tyi, 

T^M 280/1 "EJkCWlU 120 ftm&tfLL1t 
30 deg C V^MLX*\aV>1bMeM«a9 

tz. 

[0085] 

2)W«&f6?LBiJ<Di]Sg 

X.t7>J>M 1.38. 0.5g,^>U 
8.5g» asS* 300m yvhJU£ . 90 deg C T? 40 
IH££U»L<ft#UE;&<& IN <07K®<b-7-h 
U>>A*jM 31.1m 'J-yh;U$ 15 »AMtTS*0 
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condensation * drier which recovers (prestage side) with 
Working Example when drying means which combines blown 
air drying expedient (poststage side) is arranged and 
Comparative Example when only drying means of 
conventional blown air drying type is arranged were 
contrasted to drying process of production line of [Working 
Example 3 ] photothermographic material. 

[0082] 

Following way it manufactured coating solution for 
photothermographic material which thecoating fabric is made 
strip flexible support 

[0083] 

1) Manufacturing silver halide particle 

Melting phthalated gelatin 22g and potassium bromide 30 mg 
in water 700 mlrter, afteradjusting pH 5 with temperature 35 
deg C, while manrtarning aqueous solution 159rnliter which 
includes silver nitrate 18.6g and aqueous solution which 92: 
includes potassium bromide and potassium iodide with mole 
ratio of 8 at pAg 77 10 min applying with controlled double 
jet method, it added. 

Next, while maintaining aqueous solution 476mliter and 
hex achJ otto iridium acid second kaliumwhjch include silver 
nitrate 55.4g at 10.5;mu mole/ liters and aqueous solution 
pAg 7.7 wiiichinciudes potassium bromide with 1 mole/liter 
30 min applying with controlled double jet method, itadded. 

After that, lowering pH, coagulation and settling doing, it did 
desalting, readjusted pH 5.9, pAg 8.2 including phenoxy 
ethanol 0.1 lg, manufactured silver bromoiodide particle 
(cube particle of iodine content core 8 mole % % average 2 
mole % % average size 0.05 ;mu m K projected surface area 
variance 8% % (100) plane ratios 90%). 

[0084] 

In this way, temperature rise designating silver halide particle 
which is acquired as 60 deg C, per mole of silver sodium 
thiosulfate 85 ;mu mole and 2, 3, 4, 5 and 6 pentafluorophenyl 
biphenyi r^sphinc seienide it added the tellurium 
compound* chloroauric acid 3.6 ;mu mole* thiocyanic acid 
280 miu mole of ll;mumOlc, 15 jnu mole, 120 min 
afterrnaturing, quench it made 30 deg C and acquired silver 
halide emulsion. 

[0085] 

2) Manufacturing organic acid silver salt emulsion 

While 40 min mixing stearic acid 1 .3g. arachidic acid 0.5g, 
behenic (docosanoic ) acid 8.5g„ distilled water 300mliter, 
with 90 deg C, agitatingextremcly 15 min applying sodium 
hydroxide water solution 31.1 mliler of 1 N.after adding, 
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30 deg C Ic^aLfco 
in G5'J^*jgj£ 7m 'Jy^SiDL. 

0.0I2g £3sill]L*=a. fcb^CftSaLfcnn 
?>1bfBilk?C/\El*>fcttfid< 2.5m ^E;n; 

£&l=. IN ©JSK«S7jtmJS 25m 25 
»*»I+T*JIIL. -tO)^ 90 5*fH«#L&l* 

5Ja*Oe^g*« 30 # S-cm Kfc&gre*^ 
Lfc. 

-SLT#£;hfcHH*ttli7K'J#8£tf-JUCD 1.2 
2fiM4>Ittt7?*jVjft 37g £»];lT«#L. 



aei=. z.nftmzwiM—ivJ'F?— a>o> 2.5 a 

S%2-^/>*58E 20g ZmaLfitttLtz. 

A ~*?d%) o.ism 0.7g *$J— 1\, 
tt*,\z%JX\Ltz&,2-7$;^ 40g te&JZ-jl, 

U *4»SJ^?L*J(¥Ja3Sg 0.04^ m, ¥£j 
ft& 1 K m, 3£K)&Sfe 30%03th«^-?-)^fc D 

[0086] 

3)aSJE^^CDPSl 



25 deg C 'VyxZ.Jistt'XJUti&Bfrh'JQA 
lOmg. 68mg 0)-&.m 1, 30mg (Dfe^2, 2->;U* 
^h-5-^^'<>^54f'y— ;U 2g.4-£OP>< 
W7xy>-2.*>U>1«1/M 2i.5g c,2-^^/> 
580g. ^>^;U*JUA7SK220 g ££}$Ui:*<e> 

SAaL.3ftiaitSL.fc. 

*-l\,'<-^J=f--yV—}\, 6g, 4,6.vh'J-5/PO>^- 

;U-2-:?x=fl.MJ7i?:/ 5g. i?^.;u^-f Kfcete 
2g. l,l-e^p-tKO+i'-3.5-i?^JU7i^ 

?*;HS5g, l.lgC07>y^Si5S14Si,2-^ 
y> 590g.>^L-fV^;L->>-h> lOg £}3#L 
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temperature rise it made 30 deg C. 

While nexl, adding phosphoric acid aqueous solution 7mliter 
of 1 N, agitating more extremelyafter adding N- bromo 
succinimide 0.0 12g, in order for silver bolide quantity to 
become 2.5 mmole, it added silver halide particle which it 
manufactures beforehand. 

Furthermore, 25 rain applying silver nitrate aqueous solution 
25mlitcr of 1 N, it added, 90 min rontinued to agitate lhal 
way. 

After that, solid component was filtered with Suction 
filtration, solid component was doneuntil conductivity of 
filtration water becomes 30;mu S* cm, the water wash. 

In this way, it agitated to solid component which is acquired 
including the butyl acetate solution 37g of 1 .2 wr% of 
polyvinyl acetate, stopped churning and left, separatedinto oil 
layer and water layer, with salt which is included itremoved 
water layer, acquired oil layer. 

Next, it added 2.5 weight% 2- butanone solution 20g of 
polyvinyl butyral to this oil layer and agitated. 

Furthermore, after with 0.7 gmethanol adding pyridinium 
perbromide 0.1 mmole and calcium bromide dihydrate 0.1 8 
mmole, 2-butanone 40g and it added 7.8 g of poly vinyl 
cooler jpl 1* dispersed with hoinogenizer,aca^iired 
organosalver salt emulsion (needle particle of average minor 
diameter 0.O4 mau m, average major diameter 1 ;mu m, 
variance 30% ). 

[00S6] 

3) Manufacturing emulsion layer coaxing solution 

In order in organic acid silver salt salt which is acquired at 
description above to reachquanlity below per mole of silver , 
each chemical was added. 

While dye 2, 2-mercapto-5-methyl berizirnidazole 2g s 
tetrachlorobenzophenone -2- carboxylic acid 21.5g of dye 1, 3 
0 mg of phenylthio sodium sulfonate 1 0 mg, 68 mg and, 
agitating 2 -butanone SSGg* cHmethylfbrmamide 220g 
with25 deg C, it added, 3 hours left 

Next, while 5 -tribromo methyl sulfonyl -2- methyl 
thiadiazole 8g* 2- tribromo methyl sulfonyl benzothiazole 
6g* 4,6-di trichloromethyl -2- phenyl triaaane 5g* disulfide 
chemical compound 2 g % 1- bis (2 
-hydroxy-S^-dimethylphenyl ) - agitating fluorine-based 
surfactant* 2- butanone 590g. methyl isoburyl ketone 1 0g 
of 3, 5 and 5 trimcthyl hexane 160g. tctrachlorophthalic acid 
5g. Ug, it added. 
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[0087] 

"frftttttltLfc 175(1 m 03tK'Jx^U1^U7$ 

[0088] 
[0089] 

[0090] 

VttTOttSIMtlsBWB/v— K=— h3S* 
[0091] 

■'>^D^-y->— 337g 
S)"-31g 

•7^5-J-(AKP-G0!5:^fe^XS63S, 
15nm)"'92g 

let 1600ipm. 10 BMflMlldfttLftu 



[0087] 

As though it is a description above, in order emulsion layer 
coating solution which ismami&ctured in polyethylene 
terephthalate support (strip flexible support ) of 175;mu m 
which with blue dye the color sense are attached, for silver to 
become 2.3 g/cm a , coating fabric it did. 

And, after coating fabric, in case of Working Example 
condensation * drier which recovers (prestage side) with 
blown air drying expedient (poststage side) with with after 
drying, the ultraviolet light illumination doing, it acquired 
photothermographic material. 

On one hand, in case of Comparative Example after dries 
coated film with only the dryer of blown air drying type, 
ultraviolet light illumination doing, it acquired 
photothermofiraphic material. 

[0088] 

surface properties of product which is produced with method 
of Working Example was satisfactory. 

On one hand, surface properties of product which is produced 
with method of Comparative Example received influence of 
wind unevenness and became the detect. 

[0089] 

condensation * drier which recovers (prestage side) with 
Working Example when drying means which combines blown 
air drying expedient (poststage side) is arranged and 
Comparative Example whenonly drying means of 
conventional blown air drying type is arranged were 
contrasted to drying process of production line of [Working 
Example 4 ] hardcoat film. 

[0090} 

Following way it manufactured hardcoat coating solution 
which coating fabric ismade strip flexible support 

1) Manufacturtng inorganic particle dispersed liquid (M-l ) 

In container which can do ceramic coating, combining each 
reagent below with compounded amount below, it 
manufactured mixed solution* 

[0091] 

*cyclohex ane . , . 337g 

•phosphoric acid group-containing methacrylate (PM-2: 
Nippon Knyaku Co. Ltd. (DB 69-054-7468 ) make)... 31 g 

*alumrna (AKP-G015: Sumitomo Chemical Co. Ltd. (DB 
69-053-5307 ) make, particle diameter 1 5 nm ),.. 92 g 

mixed solution which it acquires 1 600 rpm % 10 hours flue 
was dispersed with sand mill (sand mill of 1/4 G ). 
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1400gffll^- o 
[0092] 

&m&mLtzT)l'5.T$&%L*(D 43 ^§%->^n 
^**>#&&(M-l)116g **J—i\, 97g. 

-SctCOJl^«3(DPHA. B#1fcgg)200g £JD 
[0093] 

^rH8«ftHffl»ffaBW«B0»A< 8/zm fC 

*Lr, Hifi«Ja)*'&r=l3:S*S-IalflR 
fc 0 



[0094] 
[0095] 



2003*4-2 

zirconia beads of 1 nun diameter 1400 g was used as media. 

After dispersing, zirconia beads was separated, inorganic 
particle dispersed liqirid(M-l ) which surface modification is 
done was acquired. 

[0092] 

2) Manufacturing coating solution for irradiation cured layer 

43 wt% cyclohexane dispersion of alumina fine particle which 
surface treatment is done (M-l ) methanol 97g. isopropanol 
1 63g* and the methyl isobutyl ketone 1 63g were added to 
116 g. 

Ix melted in this mixed solution blend of dipeniaerythritol 
peDta acrylale and mpenlaexythritol hexa acrylate (DPHA* 
Nippon Kayaku Co. Ltd. (DB 69-054-7468 ) make)including 
200 g. 

Furthermore, it melted photoinitiator (Irgacure 1 84* 
Ciba-Geigy jnake) including 7,5 g. 

After 30 mm agitating this blend, filtering with polypropylene 
Alter of the hole diameter 1 ;mu m, it manufactured coating 
solution for irradiation cured layer. 

[0093] 

3) After glow discharge treatment doing strip flexible support 
(base film ), in order coating solution for the irradiation cured 
layer which contains alumina for dry film thickness to 
become 8;mu m, thecoaiing fabric it did with wire bar coating 
expedient. 

And, after coating fabric, in case of Working Example 
condensation * drier which recovers (prestage side) with 
blown air drying expedient (poststage side) with with after 
drying, the ultraviolet light ilhmination doing, it acquired 
cured layer. 

On one hand, in case of Comparative Example after dries 
coated film with only the dryer of blown air drying type, 
ultraviolet light illumination doing, it acquired cured layer. 

[0094] 

Next, condensation * drier which recovers (prestage side) 
with Working Example when the drying means which 
combines blown air drying expedient (poststage side) is 
arranged and Comparative Example when only drying means 
of conventional blown air drying type is arranged were 
contrasted to the drying process of production line of thick 
film hardcoat film. 

[0095] 

Following way it manufactured thick film hardcoat coating 
solution which coating fabric ismade strip flexible support 
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[0096] 

pi^^x^;U^h>(MEK)275m 'Ju/h/U£g^ 
SXTT!« 60 deg C V 1 B#ffltB#LfcSL S# 
iaS&S»J(V.65:flJ3fe$6plJS)0.5g^ MEK8.3m 'Jy 

l-t-Cii&TL. «T*7*. SS3SLTfcl*fcm£ 

Bfl*&ffl^ai^js*as»]L, 2 imajgissti-fco 
sJEjaa^ so de g c tLx 2 mm&fc 

ra*Mt-aaTua:«M$3£ 35 de g as esin)& 

[0097] 

2)f«t:&iBjftfea>flK 

://>*JUX*^K/(l/5)ffl£*» 40 BfWcjg 



[0098] 

*lt. Att«ia)«^rrttXig-iBiJft 



[0096] 

1 ) Manufacturing ring opening polymerization characteristic 
group-containing compound (K-l ) 

methylemyl ketone (MEK ) 275 mfiter under nitrogen stream, 
1 hour after agitating, the polymerization initiator (V-6S: 
Wako Pure Chemical Industries Lid. (DB 69-059-8875 ) 
make) polymerization initiator addition solution which total 
amount adds those whichmelt 0.5 g in MEK 8.3mliter was 
manufactured with 60 deg C. 

After that, 2 hours applying grycidyl methacrylate 50g, it 
dripped^ after end of dropping addition, it added 
polymerization initiator addition solution which is 
manufactured, 2 hours reacted 

After that, 2 hours reading with reaction temperature as 80 
deg C, after the reaction termination, it cooled to room 
temperature. 

1 hour applying reaction solution which il acquires on hcxanc 
1 0 liter, it dripped,35 deg CU 8-hour reduced pressure drying 
did precipitate and acquired ring opening polymerization 
characteristic group-containing compound (K-l ). 

[0097] 

2) Manufacturing curable composition 

trimeihyioipropanc triacryfate (eihylcmcaJly unsaturated 
group-containing chemical compound) 75 part and description 
above ring opening polymerization characteristic 
grour^containing compound which is manufactured (K-l ) 25 
part and radical polymerization initiator (Irgacure 184* 
Ciba-Geigy make)with 9 canonic polymerization initiator 
(UVI-6990: Union Carbide Japan supplied), after melting, 30 
rnin was agitated to methyl isobutyl ketone/methylethyl 
ketone (1/5) mixed solution 4 0 part, curable composition 
was acquired- 

Furthermore, polymerization initiator, added 2.9 weights 
radical polymerization initiator and the cationic 
polymerization initiator each vis-a-vis total mass of 
ethyiciricaiiy unsaturated grour^containing 
chermcalcompound and ring opening polymerization 
characteristic group-containing compound. 

[0098] 

3) transparent strip flexible support (transparent base film ) as, 
after glow discharge treatment doing polyethylene 
terephtbalate film of thickness 188 ;mu m, description above 
curable composition which is manufactured coating fabric 
was done with application method of extrusion type. 

And, after coaling fabric, in case of Working Example 
condensation * drier which recovers (prestagc side) with 
blown air drying expedient (poststage side) with with after 
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U 120 deg C V 10 5MnlM-*=fc|=J;y 

ftfc. ®Jgf± 120 deg C "C 2 £n*&fSltte 
750mj/cm J fl&frefrofc,, 

[0099] 
[0100} 



[0101] 

[0102] 
[01] 



drying, the ultraviolet light illumination it did, it acquired 
thick film hardcoat film furthermore by J 0 mill heating with 
120 deg C. 

On one hand, in case of Comparative Example after dries 
coated film with only the dryer of blown air drying type, 
ultraviolet light iUumhiation it did, il acquired thick film 
hard coat filmfurtheimore by 10 mm heating with 120 deg C. 

Furthermore, drying with 120 deg C did 2 mm* ultraviolet 
light illumination with condition of 750 mj/cm 2 . 

[0099] 

surface properties of product which is produced with method 
of Working Example was satisfactory. 

On one hand, surface properties of product which is produced 
with method Of Comparative Example caused thickness 
unevenrjess which is thought as influence of thewind 
onevcmiess and became defect, 

[0100] 

[Effects of the Invention] 

According to drying method and device of coated film of this 
invention* thecoaring fabric doing various liquid composition 
in strip flexible support which continuous running isdone, 
with lengthwise which it formed drying utievennexs which 

; fabric wide on coated film 



aspectjonly control it can dry coated film efficiently in 
uniform. 

[0101] 

Jn addition, because furthermore, constraint it does not make 
property of coating solution and types etc of solvent without 
modifying the layout of coating fabric* drying process 
largely, flexible design of coating solution formulation means 
ispossible. 

)n addition, there is an effect even in energy conservation* 
cost reduction. 

[0102] 

Furthermore, be able to prevent flow inside coated film, 
inaddition, siructure of network of polymer, particle in 
coated film which isformed while drying to be very small, 
furthermore can be formed in the uniform. 

[Brief Explanation of the Drawing(s)J 

[Figure 1] 

conceptual diagram which Shows one example of coating 
fabric * drying Une which installs drying method of coated 
film of this invention and drying equipment wheredevice is 
applied 
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[Figure 2] 

conceptual diagram which shows other example of coating 
fabric * drying line which installs drying method of coated 
film of this invention and drying equipment where device is 
applied 

[Figure 3] 

conceptual diagram which shows example which applies 
drying equipment of coated film of this invention to 
production line of optical compensation sheet 

[Figure 4] 

conceptual diagram which shows example which applies 
drying equipment qf coated film of this invention to 
production line of cellulose acetate film for exposure to light 

[Figure 5] 

conceptual diagram which shows example which applies 
dryer of blown air drying type which is a Prior Art Example 
to production line of cellulose acetate film for exposure to 
light 

[Explanation of Symbols in Drawings] 
10 

Coating fabric * drying line 
12 

strip flexible support 
14 

feed equipment 
16 

coating means 
IS 

drier 
20 

blown air drying expedient 
22 

guide roll 
24 

windup equipment 
30 

condensation sheet 
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[Figure 3] 
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